Natriuretic peptide receptor 2 (NPR2) localized in bovine oocyte underlies a unique mechanism for C-type natriuretic peptide (CNP)-induced meiotic arrest.
Meiosis is of prime importance for successful gametogenesis, and insufficient maintenance of oocyte meiotic arrest compromises oocyte developmental competence. Recent studies have demonstrated that the C-type natriuretic peptide (CNP)-Natriuretic peptide receptor 2 (NPR2) pathway can inhibit mammalian oocyte meiotic resumption. In mouse and porcine, the inhibitory effect of mural granulosa cell (MGC)-derived CNP on oocyte meiotic resumption is mediated by NPR2 localized in cumulus cells (CCs) surrounding the oocytes. However, in the present study, we identified a novel mechanism for CNP-induced meiotic arrest that appears to be unique to bovine oocytes. Unlike mouse and porcine, bovine NPR2 not only localizes in CCs, but also in oocyte membranes. We also showed that CNP can directly activate intra-oocyte cGMP production via NPR2 localized in oocyte membranes, in parallel with the CC-mediated pathway. Furthermore, we demonstrated that Npr2 expression in bovine CCs and oocytes were synergistically regulated by estradiol and oocyte-derived growth factors. Finally, based on the profound inhibitory effect of CNP on meiotic resumption, we established a natural factor synchronized in vitro oocyte maturation (NFSOM) system, which can significantly improve the developmental competence of matured oocytes, thereby resulting in higher in vitro embryo production efficiency. Taken together, our study not only provides new insight into understanding the crosstalk between oocytes and follicular somatic cells in mammals, but also presents a promising strategy for improving the in vitro oocyte maturation systems of assisted reproductive technology (ART).